ABSTRACT Mortality data are essential to identify the public health importance of different diseases and allocate resources appropriately. This descriptive study was carried out to assess the pattern of mortality in Basra governorate in southern Iraq using the death records from the civil registry system for 2 years (1978 and 2007). The overall age-standardized mortality rate was lower in 2007 than 1978 (7.95 versus 8.70 per 1000), so too were the age-specific mortality rates, with the exception of that for young adults, which was 22% higher. The leading cause of death in both years was cardiovascular diseases, while cancer was the third leading cause in 1978 and the second in 2007. Mortality rates were 45.5% lower for infectious diseases in 2007 compared with 1978, 39.5% lower for respiratory diseases, 50.0% lower for digestive system diseases, 66.7% higher for congenital malformations and 4-fold higher for endocrine and nutritional diseases.
Introduction
Mortality data are essential for health planners to identify the public health importance of different diseases, allocate resources for their control and evaluate the impact of ongoing health interventions [1] . No single set of measures can completely characterize the health of a large and diverse population. However, it has been suggested that mortality data along with life expectancy are the best indicators of overall population health because they represent the cumulative effects of social and physical environmental factors, behavioural and genetic risk factors, and the level and quality of health care [2] . Furthermore it is well known that infant mortality is the most useful measure of health status because it indicates both the current health status of the population and predicts the health of the next generation [2] . It reflects the overall status of maternal health as well as the quality and accessibility of primary health care available to pregnant women and infants [2] .
The present study was carried out to compare the rates and major causes of mortality in Basra governorate, Iraq, for both sexes and for different age groups, in 1978 and 2007.
Methods
This study was an observational, descriptive study carried out in Basra governorate, Iraq. All deaths registered in Basra governorate during the years 1978 and 2007 were included.
Source of data
The source of data was the records of deaths in the 15 registry offices of Basra governorate. The offices were visited and used for data collection over a period of 7 months from 6 May to 14 December 2008. For each death in the years 1978 and 2007, the following variables were extracted: age at time of death, sex and cause of death. Causes of death were classified according to the International statistical classification of diseases and related health problems, 10th revision (ICD-10) [3] . Codes were added to the underlying cause of death for both years by the researchers. The underlying cause of death was defined as "the disease or injury which initiated the train of morbid events leading directly to death, or the circumstances of the accident or violence which produced the fatal injury" in accordance with the ICD-10 guidelines [4] .
Coding
Causes of deaths were classified into the main categories of the ICD-10: infectious diseases (codes A00-B99), neoplasms (codes C00-D48), diseases of the blood (codes D50-D89), endocrine and nutritional diseases (codes E00-E90), mental and behavioural disorders (codes F00-F99), diseases of the nervous system (codes G00-G99), diseases of the eye (codes H00-H59), diseases of the ear (codes H60-H95), diseases of the circulatory system (codes I00-I99), diseases of the respiratory system (codes J00-J99), diseases of the digestive system (codes K00-K93), diseases of the skin (codes L00-L99), diseases of the musculoskeletal system and connective tissue (codes M00-M99), diseases of the genitourinary system (codes N00-N99), maternal conditions (codes O00-O99), certain conditions originating in the perinatal period (codes P00-P96), congenital malformations (codes Q00-Q99), symptoms and signs not elsewhere classified (codes R00-R99) and external causes of mortality (codes S00-S99) [3] . The main categories, not the detailed codes for the specific diseases, were chosen because the use of too much detail hinders obtaining a panoramic view of the health situation and the most relevant problems [5] . Causes of death were assigned by medically qualified staff in both years to assure the quality of diagnosis of cause of death.
The percentage of ill-defined causes (symptoms and signs not elsewhere classified) was between 10% to 20% for different districts, for both years. According to World Health Organization (WHO) criteria, the level of data quality was medium [4] .
Analysis
Data were input to the computer and analysed using SPSS, version 11. Calculation of different mortality rates (age-specific and cause-specific rates) for the years 1978 and 2007 were based on number of deaths in each category in specific year/midyear population related to that category in that year × 1000 [6] . Proportionate mortality was based on the number of deaths from a specific cause in a specific year/total deaths in that year ×100 [6] . While the age-standardized mortality rate is a weighted average of the age-specific mortality rates per 100 000 persons, the weights are the proportions of persons in the corresponding age groups of the WHO standard population [7] . This rate was used to eliminate the effect of changes in the age structure of Basra population in the 2 studied years and to allow comparison with neighbouring populations [6] . Information related to the population of Basra was based on estimates for the years 1978 and 2007, mainly derived from the Iraqi Ministry of Health and the Statistical Office in Basra. However, the age structure for each sex separately was not available for the year 1978, so we could not calculate the age-standardized rates for each sex for 1978.
Results
The age-standardized mortality rates for the 2 studied years (1978 and 2007) are shown in Table 1 . In 2007 the overall mortality rate in Basra was 8.6% lower than in 1978. In both years, the age-specific mortality rates rose with age, with the highest rates among the elderly (65 years or older). Death rates in 2007 in every age group were lower than the corresponding rates in 1978, with the exception of the rate for young adults (15-44 years) which was about 22% higher in 1978 (167/100 000) than in 2007 (203/100 000) ( Table 2) .
According to the proportionate mortality, causes of death for the years 1978 and 2007 were similar, with high rates of death due to circulatory system diseases, external causes, perinatal conditions, infectious diseases and neoplasms. The most important differences between the 2 study years, however, were the contributions of neoplasms and infectious diseases to the total deaths (Figure 1) .
According to the age-adjusted mortality rates of 9 major causes of death for the years 1978 and 2007 the leading cause of death among the Basra population in both years was cardiovascular diseases. The age-adjusted death rate for these diseases in 2007 was 6% higher than the rate in 1978 (Table  3 ). In 1978, cardiovascular diseases were the leading cause of death for people aged 45-64 years, as they were for the older age group (≥ 65 years) and they were the second leading cause in young adults (15-44 years). In 2007 the circulatory system diseases death rate for the elderly population (3834 per 100 000 population) was 25.5% higher than the death rate for those in the same age group in 1978 ( Figures  2, 3 and 4) .
External causes were the second leading cause of death in 1978 and the third cause of death in 2007. The death rate in 2007 for this cause was nearly 5% lower than the rate in 1978. However, external causes of death accounted for 11.5% of the total deaths in 2007 compared with 10% in 1978 (Figure 1) . Furthermore, the death rate due to external causes was the leading cause of death for young adults aged 15-44 years in both years and the rate was 13.4% higher in 2007 than 1978 (Figure 2) .
Cancer was the third leading cause of death in 1978 and the second in 2007. The age-adjusted death rate for cancer was 20.3% higher in 2007 than in 1978 (Table 3 ). In 2007, cancer was the second leading cause of death in all age groups over 15 years of age ( Figures  2, 3 and 4) . Other striking differences were a 45.5% lower rate of deaths due to infectious diseases in 2007 versus 1978, 39.5% lower for respiratory diseases, 50% lower for digestive system diseases, 66.7% higher for congenital malformations and nearly 4-fold higher for endocrine and nutritional diseases ( Table 3) .
Discussion
Mortality data are required to study trends in causes of mortality and the socioeconomic, demographic and lifestyle risk factors associated with them [1]. Mortality data can be obtained either from civil registration records or from surveys, but according to WHO the civil registration systems are the most reliable source of statistics on births, deaths and causes of death [8] .
Unfortunately, practical errors in death certification are common, even in countries with a high level of data quality, and range from incomplete certificates to inaccurate causes and manners of death [9] . Globally, twothirds of annual deaths are not registered, and every year, almost 40% of global births go unregistered [8] . However, Iraq has the necessary law (since 1971) and infrastructure (in Basra 15 registry offices distributed throughout the province) to make it obligatory to register births and deaths. Therefore, the health authorities in Iraq have a strict control system for death registrations so that every single verified death certificate can be followed. Theoretically then the completeness and coverage of death registrations in Basra are approximately 100%. While some deaths, especially of neonates, may go unregistered, this is likely to be very marginal. Age, sex and place of death are mostly accurate, if present, but the main problem of death certificate information is the cause of death. Accuracy in diagnosing causes of death still varies from one country to another [10] . In a study carried out in an academic institution in the United States in 2002-03, 34% of the death certificates had the wrong diagnosis for cause of death [9] . Furthermore, the selection of a single underlying cause of death is frequently problematic, especially in elderly people, who often have had several chronic diseases that concurrently lead to death. Studies have shown that even in countries where causes are assigned by medically qualified staff, there is often substantial use of ill-defined codes for cause of death [10] . However, despite all the problems with the civil registration systems, they are still the most reliable source of statistics on deaths and causes of death [8] .
In Basra the overall mortality rate and the age-specific mortality rates were lower in 2007 compared with 1978, with the exception of that for young adults, which was 22% higher. This higher rate of young adult deaths may be mainly attributed to the current violent events taking place in Iraq since 2003, in which the victims were mainly young adults, particularly males.
In 2007 cardiovascular disease was the leading cause of death among the Basra population. It was the leading cause of death among persons 45 years of age and older and the third leading cause among young adults (15-44 years of age), after external causes and cancer. Furthermore, mortality rates due to cancer were also higher both in relative and absolute terms. In 2007, cancer was the second leading cause of death for persons 15 years of age and over. In contrast, mortality due infectious diseases was lower overall in 2007. Economic development is commonly associated with a transition from infectious to noncommunicable diseases. The present study showed some evidence of a health transition with high chronic diseases and low infectious diseases mortality rates in 2007 than 1978. This was more evident when the rates are age-standardized, showing that the first 2 leading causes of death were cardiovascular diseases and cancer. The results of the study also indicate both relative and absolute higher rates of deaths due to endocrine and nutritional diseases and congenital malformations in 2007 versus 1978. The higher rate of congenital malformation deaths could reflect a real increase in both incidence and death due to these conditions and/ or better diagnosis and registration.
Comparison of the results of the present study with those for the neighbouring countries (especially Kuwait and Syrian Arab Republic), suggests that these countries have the same pattern of deaths, particularly the age-specific deaths in which the concentration of deaths is in old and middle-aged people [11] . The major causes of death in Basra for both the general population and for different age groups were also similar in surrounding countries [12] . In addition, a study had drawn attention to the significant contribution of congenital malformations to perinatal deaths in the Eastern Mediterranean Region [13] . On the other hand, the pattern of mortality in Basra is similar to that for the developed countries with respect to the major causes of death being circulatory system diseases and neoplasms [11] .
In conclusion, chronic diseases (cardiovascular diseases and cancer) were the leading causes of death in Basra in 2007. These diseases may require a different approach to prevention, detection, and treatment compared with the infectious and acute illnesses more common in the past. 
